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(57) ABSTRACT 

The invention relates to machine disWahing agents containing 
speci?c polycarbonate-, polyurethane-, and/or polyurea 
polyorganosiloxane compounds or precursor compounds 
thereof of the reactive cyclic carbonate and urea type Which 
help to avoid the formation of Water spots and ?lming after the 
use of the agents and accelerate the drying of dishes. 
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CLEANING AGENTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation under 35 U.S.C. 
§§120 and 365(c) of International Application PCT/EP2008/ 
053997, ?led on Apr. 3, 2008, and published as WO 2008/ 
119834 on Oct. 9, 2008. This application also claims priority 
under 35 USC §119 of DE 10 2007016389.6 ?led Apr. 3, 
2007, DE 10 2007023875.6, ?led May 21, 2007, and DE 10 
2007038482.5, ?led Aug. 14, 2007. The disclosures of PCT/ 
EP2008/053997, DE 10 20070163896, DE 10 2007023875. 
6, and DE 10 200703 8482.5 are hereby incorporated by ref 
erence in their entirety for all purposes. 

FIELD OF THE INVENTION 

[0002] The present patent application relates to cleaning 
agents for automatic cleaning of dishes. 

DISCUSSION OF THE RELATED ART 

[0003] Higher demands are often made of automatic 
Washed dishes today than of hand-Washed dishes. After an 
automatic cleaning, dishes should not only be completely free 
of food residues, but also should not have Whitish spots based 
on Water hardness or other mineral salts, for example, Which 
are due to drops of Water drying in the absence of Wetting 
agent. 
[0004] Dishes are often still Wet after automatic dishWash 
ing. If the dishes are not being immediately removed from the 
machine and dried With a dishtoWel but instead are left to 
stand in the machine, this results in unattractive lime spots on 
dishes, in particular plastic dishes, Which then can be 
removed only by polishing the dishes With a cloth. There has 
not previously been a satisfactory solution for this problem. 
Automatic dishWashing agents usually contain so-called 
clear rinse surfactants Which are supposed to prevent the 
formation of unattractive lime spots and lime deposits. These 
clear rinse surfactants usually have different effects on vari 
ous hydrophilic/hydrophobic surfaces. In particular, hoW 
ever, plastic surfaces are most critical and often still come out 
of the machine With lime spots or deposits. 

BRIEF SUMMARY OF THE INVENTION 

[0005] It has noW surprisingly been found that certain poly 
carbonate-, polyurethane- and/or polyurea-polyorganosilox 
ane compounds or precursor compounds of the reactive cyclic 
carbonate and urea type usable in their synthesis have an 
excellent clear rinse effect in an automatic dishWashing agent 
as Well as leading to a signi?cantly better drying of the dishes. 
[0006] The subject of the present invention is therefore in a 
?rst embodiment an automatic dishWashing agent containing 
a polycarbonate-, polyurethane- and/or polyurea-polyorga 
nosiloxane compound, comprising at least one structural ele 
ment of Formula (I): 

Where eachA is selected, independently, from S, O and NR1, 
Y is selected from divalent to polyvalent, in particular tetrava 
lent, linear, cyclic or branched, saturated, unsaturated or aro 
matic, substituted or unsubstituted hydrocarbon radicals With 
up to 1000 carbon atoms (not counting the carbon atoms of a 
polyorganosiloxane unit that is optionally also included), 
Which may contain one or more groups selected from iOi, 
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i(CO)i, iNHi, iNRzi, i(N+R2R3)i and a polyor 
ganosiloxane unit With 2 to 1000 silicon atoms, 
R1 is hydrogen or a linear, cyclic or branched, saturated, 
unsaturated or aromatic hydrocarbon radical With up to 40 
carbon atoms, Which may contain one or more groups 
selected from ‘Oi, i(CO)i, iNHi and iNR2i, 
R2 is a linear, cyclic or branched, saturated, unsaturated or 
aromatic hydrocarbon radical With up to 40 carbon atoms, 
Which may contain one or more groups selected from ‘Oi, 

i(CO)i and iNHi, 
R3 is a linear, cyclic or branched, saturated, unsaturated or 
aromatic hydrocarbon radical With up to 100 carbon atoms, 
Which may contain one or more groups selected from ‘Oi, 
i(CO)i and iNHi or is a divalent radical, Which forms 
cyclic structures Within the radical Y, 
or one or both radicals A vicinal to Y together With the radical 
Y betWeen them may form a heterocyclic radical containing 
nitrogen, 
and not all the radicals A and/orY and/ or R1 and/or R2 and/or 
R3 indicated in Formula (I) must be the same in the entire 
compound, With the provision that at least one of the radicals 
Y in the entire compound is a polyorganosiloxane unit With 2 
to 1000 silicon atoms or the acid addition compound and/or 
salt thereof. 
[0007] Compounds of general formula (I) can be obtained 
by reacting diisocyanates, bischloroforrnic acid esters and/or 
amides or phosgene With thiols, alcohols or amines contain 
ing the structural element Y To obtain polymer structures, 
these starting compounds containing the structural elementY 
have at least tWo of the aforementioned functional groups. 
Compounds that are monofunctional but otherWise corre 
spond to structural element Y may be considered as end 
groups. 
[0008] Of preferred polycarbonate- and/or polyurethane 
polyorgano siloxane compounds, there are those containing at 
least one structural element of Formula (II) or (III): 

in Which A andY have the meanings given above, and 
Z is selected from the divalent, linear, cyclic or branched, 
saturated or unsaturated, optionally substituted hydrocarbon 
radicals With 1 to 12 carbon atoms. These structural elements 
can be obtained by ring opening of cyclic carbonates (car 
bonic acid esters of vicinal diols) With thiols, alcohols or 
amines containing the structural element Y 
[0009] The polycarbonate-, polyurethane- and/or poly 
urea-polyorganosiloxane compound preferably contains the 
structural element of Formula (I) several times in series, 
Where the corresponding radicals A and/orY and/or Z and/or 
R1 and/ or R2 and/ or R3, Which occur multiple times, may be 
the same or different. 

[0010] The term “acid addition compound” denotes a salt 
like compound, Which can be obtained by protonation of 
basic groups in the molecule, in particular the amino groups 
that are optionally present, e.g., by reaction With organic or 
inorganic acids. The acid addition compounds may be used as 
such or may optionally be formed under the conditions of use 
of the compounds de?ned above. 
[0011] If the polycarbonate-, polyurethane- and polyurea 
polyorganosiloxane compound contains i(N+R2R3)i 
groups, then conventional counter anions, e.g., halide, 
hydroxide, sulfate, carbonate, are present in an amount suf 
?cient to ensure charge neutrality. 
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[0012] The polyorganosiloxane structural element present 
in the polycarbonate-, polyurethane- and/ or polyurea-polyor 
ganosiloxane com pounds is preferably the structure 
(SiR42O)Pi(SiR42)i, Where R4 is a linear, cyclic or 
branched, saturated, unsaturated or aromatic hydrocarbon 
radical With up to 20 carbon atoms, and p:1 to 999. The 
polycarbonate-, polyurethane- and polyurea-polyorganosi 
loxane compounds preferably contain on the average at least 
tWo, in particular at least three of the aforementioned polyor 
ganosiloxane structural elements. R4 is preferably a linear or 
cyclic or branched, saturated or unsaturated or aromatic C 1 to 

C20, in particular a C1 to C9 hydrocarbon radical, especially 
preferably methyl or phenyl, and p is in particular 1 to 199, 
especially preferably 1 to 99. In a preferred embodiment, all 
radicals R4 are the same. 

[0013] Preferred polycarbonate-, polyurethane- and/or 
polyurea-polyorganosiloxane compounds used according to 
the invention are linear, i.e., all Y units in the structural ele 
ment of formula (I) are divalent radicals. However, branched 
compounds may also be covered by the present invention, in 
Which at least one of the radicalsY is trivalent or polyvalent, 
preferably tetravalent, so that branched structures With linear 
repeating structures are formed from structural elements of 
Formula (I). 
[0014] In another embodiment, at least one of the Y units 
according to the structural element of Formula (I) has a group 
iNRZi and at least one of the Y units according to the 
structural element of Formula (I) has a group i(N+R2R3)i 
in the polycarbonate-, polyurethane- and/ or polyurea-polyor 
ganosiloxane compound used according to the invention. R2 
and R3 here are preferably methyl groups. 
[0015] Another embodiment relates to the multiple regular 
occurrences of iOi groups in at least one of the unitsY, R1, 
R2 and/or R3 according to the structural element of formula 
(I), preferably in the form of oligoethoxy groups and/or oli 
gopropoxy groups, Whereby their degrees of oligomeriZation 
are preferably in the range from 2 to 60. 

[0016] In another preferred embodiment, oligoethylene 
imine groups Whose degrees of oligomeriZation are in the 
range of 10 to 150,000 are present in at least one of the units 
Y, R1, R2 and/or R3 according to the structural element of 
formula (I). 
[0017] Reactive cyclic carbonates and ureas, processes for 
synthesis of same and reaction of same With polymer sub 
strates are described in International Patent Application WO 
2005/058863. It has noW surprisingly been found that not 
only do the polycarbonate- and/or polyurethane-polyorga 
no siloxane compounds of the type indicated above, Which are 
accessible from same, improve the clear rinse effect and also 
the drying, but also the reactive cyclic carbonates and ureas 
themselves and/or the polymers obtainable from same by 
reaction With polymer substrates have the desired effect. 
[0018] Another subject of the invention is therefore the use 
of compounds of the general Formula (IV) or (V): 

k 
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-continued 

in Which 
R stands for Cl-Cl2 alkylene, 
k stands for a number greater than 0, 

X stands for CO%H:CH2, CO%(CH3):CH2, COiO 
aryl, C2-C6-alkylene-SO24CH:CH2 or COiNHiRl; 
and R1 stands for Cl-C3O-alkyl, Cl-C3O-haloalkyl, C1-C3O 
hydroxyalkyl, C 1 -C6-alkyloXy-C 1 -C3O-alkyl, C 1 -C6-alkyl 
carbonyloxy-Cl-C3O-alkyl, amino-Cl-C3O-alkyl, mono- or 
di(Cl-C6-alkyl)amino-Cl-C3O-alkyl, ammonio-Cl-C3O 
alkyl, polyoxyalkylene-Cl-C3O-alkyl, polysiloXanyl-C1-C3O 
alkyl, (meth)-acryloyloxy-Cl-C3O-alkyl, sulfono-Cl-C3O 
alkyl, phosphono-Cl-C3O-alkyl, di(Cl-C6-alkyl)phosphono 
Cl-C3O-alkyl, phosphonato-C1-C3O-alkyl, di(Cl-C6-alkyl) 
phosphonato-Cl-C3O-alkyl or a saccharide radical, such that 
X in Formula (IV) has this meaning only When k stands for 1, 
or 

X stands for 

(i) the radical of a polyamine to Which the part of the formula 
in parentheses is bound via (CO)NH groups, or 
(ii) a polymer structure to Which the formula part in paren 
theses is bound via (CO), NH4C2-C6-alkylene-O(CO) or 
(CO)4OiC2-C6-alkylene-O(CO) groups, or 

(iii) a polymer structure to Which the formula part in paren 
theses is bound via (CO)-polysiloxanyl-Cl -C3O-alkyl groups, 
When k stands for a number greater than 1, 
and/or contains polymers Which are obtainable by reaction of 
a polymer substrate having functional groups, Which are 
selected from hydroxyl groups, primary and secondary amino 
groups, With a compound of general Formula (IV) or (V). 
[0019] The polymer substrates suitable in conjunction With 
the aspect of the invention mentioned last include in particu 
lar polyvinyl alcohols, polyalkyleneamines, such as polyeth 
yleneimines, polyvinylamines, polyallyl-amines, polyethyl 
ene glycols, chitosan, polyamide-epichlorohydrin resins, 
polyaminostyrenes, polysiloxanes substituted With ami 
noalkyl groups in terminal position or as side groups, e.g., 
polydimethylsiloxanes, peptides, polypeptides and proteins 
as Well as mixtures thereof. Especially preferred substrates 
are selected from polyethyleneimines With molecular Weights 
in the range of 5000 to 100,000 in particular 15,000 to 50,000, 
compounds of formula NH2i[CH2]mi(Si(CH3)2O)niSi 
(CH3)2i[CH2]0iR', Where m:1 to 10, preferably 1 to 5, 
especially preferably 1 to 3, Where n:1 to 50, preferably 30 to 
50, Where 0:0 to 10, preferably 1 to 5, especially preferably 
1 to 3, and Where R':H, Cl_22 alkyl, an amino group or an 
ammonium group, and/or 

compounds of formula NH2i[CH(CH3)iCH2OZ]i 
[CH2%H2O]mi[CH2%H(CH3)O]niR", Where 1, m 
and n, independently of one another, denote numbers from 0 
to 50, With the provision that the sum l+m+n:5 to 100, in 
particular 10 to 50, preferably 10 to 30, especially preferably 
10 to 20, and R":H, a C1_22 alkyl, Cl_22 aminoalkyl or Cl_22 
ammonium alkyl group and mixtures thereof. 
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[0020] Of the polymers, those that are especially preferred 
are obtainable by reaction of the polymer substrate With a 
compound of general Formula (IV), Where kIl, or of general 
Formula (V). Also preferred are polymers obtainable by reac 
tion of the polymer substrate With the same molar amounts of 
the compound of general Formula (IV), Where kIl, or of 
general Formula (V), based on the amount of hydroxyl 
groups, primary and secondary amino groups. 
[0021] The compound of Formula (IV) is preferably 
selected from 
[0022] 4-phenyloxycarbonyloxymethyl-2-oxo-l ,3 -diox 

olane, 
[0023] 4-(4 -phenyloxycarbonyloxy)butyl-2 -oxo- l ,3 -diox 

olane, 
[0024] 2-oxo-l ,3-dioxolan-4-yl-methyl acrylate, 
[0025] 2-oxo-l ,3-dioxolan-4-yl-methyl methacrylate, 
[0026] 4-(2-oxo-l,3-dioxolan-4-yl)butyl acrylate, 
[0027] 4-(2-oxo- l ,3-dioxolan-4-yl)butyl methacrylate and 
[0028] 4-(vinylsulfonylethyloxy)butyl-2 -oxo-l ,3 -diox 

olane. 
[0029] Inventive agents preferably contain 0.01 Wt % to 5 
Wt %, in particular 0.5 Wt % to 3 Wt % of the active ingredient 
described here (the polycarbonate-, polyurethane- and/or 
polyurea-polyorganosiloxane compound, the reactive cyclic 
carbonate ore reactive cyclic urea and/or the polymer obtain 
able from the latter by reaction With a polymer substrate). 
[0030] Inventive agents may also comprise all ingredients 
traditionally contained in such agents, in particular builder(s), 
bleaching agent(s) and surfactant(s), if they do not interact in 
an unreasonable manner negatively With the inventive active 
substance during storage and/ or use of the agent. 
[0031] Inventive automatic dishWashing agents preferably 
contain nonionic surfactant, inparticular nonionic surfactants 
of the general formula R6iCH(OH)CH2O-(AO)W-(A'O)x 
(A"O)y-(A"'O)ZiR7, in Which 
R6 stands for a linear or branched, saturated or mono- or 
polyunsaturated C6_24 alkyl or alkenyl radical; 
R7-stands for a linear or branched hydrocarbon radical With 2 
to 26 carbon atoms; 
A, A', A" and A'", independently of one another, stand for a 
radical from the group iCHZCHZ, iCH2CH24CH2, 
iCH2CH2(CH3), %H2iCH2iCH2iCH2, %H2i 
CH(CH3)%H2i, %H2%H(CH2CH3), 
W, x, y and Z, independently of one another, stand for values 
betWeen 0.5 and 120, Where x, y and/or Z may also be 0. 
[0032] Preferred inventive automatic dishWashing agents 
have a nonionic surfactant content by Weight of l Wt % to 10 
Wt %, preferably 2 Wt % to 8 Wt % and especially 2 Wt % to 6 
Wt %. 

[0033] Especially advantageous With respect to the clean 
ing performance and clear rinse performance are nonionic 
surfactants of the general formula R6iCH(OH)CH2O-(AO) 
W-(A'O),€iR7 in Which 
R6 stands for a linear or branched, saturated or mono- and/or 
polyunsaturated C6_24 alkyl or alkenyl radical; 
R7 stands for a linear or branched hydrocarbon radical With 2 
to 26 carbon atoms; 
A and A', independently of one another, stand for a radical 
from the group CH2CH2, 4CH2CH2iCH2, 4CH2CH2 
(CH3), and 
W and x, independently of one another, stand for values 
betWeen 0.5 and 120. 
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[0034] Automatic dishWashing agents that are especially 
preferred are those in Which the nonionic surfactant has the 
general formula R6iCH(OH)CH2O-(AO)W-(A'O),€iR7 in 
Which 
R6 stands for a linear or branched, saturated or mono- and/or 
polyunsaturated C6_24 alkyl or alkenyl radical; 
R7 stands for a linear or branched hydrocarbon radical With 2 
to 26 carbon atoms; 
A stands for a CHZCH2 radical and A' stands for a 

4CH2CH2iCH2 or a 4CH24CH(CH3), and 
W stands for values betWeen 2 and 40, While x stands for 
values betWeen 0.5 and 2. 
[0035] In another preferred embodiment, the nonionic sur 
factant has the general formula R64CH(OH)CH2O-(AO) 
WiR7 in Which 
R6 stands for a linear or branched, saturated or mono- and/or 
polyunsaturated C6_24 alkyl or alkenyl radical; 
R7 stands for a linear or branched hydrocarbon radical With 2 
to 26 carbon atoms; 
A stands for a radical from the group CH2CH2, iCHZCHZi 
CH2, iCH2iCH(CH3) and 
W stands for values between 1 and 120, preferably 10 to 80, in 
particular 20 to 40. 
[0036] The stated carbon chain lengths and the degrees of 
alkoxylation and/or the degrees of ethoxylation of the afore 
mentioned nonionic surfactants are statistical averages, 
Which may be an integer or a fraction for a speci?c product. 
Based on the manufacturing process, commercial products of 
the aforementioned formulas usually do not consist of an 
individual representative but instead consist of mixtures, so 
that averages are obtained for the carbon chain lengths as Well 
as for the degrees of ethoxylation and/or the degrees of 
alkoxylation, and fractional numbers are obtained from the 
averages. 
[0037] Said nonionic surfactants may be used not only as 
individual substances but also as surfactant mixtures of tWo, 
three, four or more surfactants. Surfactant mixtures here refer 
not to mixtures of nonionic surfactants Which as a Whole fall 
under one of the general formulas given above, but instead 
refer to mixtures containing tWo, three, four or more nonionic 
surfactants Which can be described by different ones of the 
general formulas given above. 
[0038] Preferred automatic dishWashing agents according 
to the invention contain one or more builders as an additional 

essential component. The builders include in particular phos 
phates, silicates, carbonates and organic cobuilders. 
[0039] Organic cobuilders that can be mentioned include in 
particular polycarboxylates/polycarboxylic acids, polymeric 
carboxylates, aspartic acid, polyacetals, dextrins and addi 
tional organic cobuilders. These classes of substances are 
described beloW. 
[0040] Usable organic builder substances are, for example, 
the polycarboxylic acids usable in the form of the free acids 
and/or the sodium salts. For example, these include citric 
acid, adipic acid, succinic acid, glutaric acid, malic acid, 
tartaric acid, maleic acid, fumaric acid, sugar acids, ami 
nocarboxylic acids as Well as mixtures thereof. In addition to 
their builder effect, the free acids typically also have the 
property of an acidifying component and thus also serve to 
adjust a loWer and milder pH of Washing or cleaning agents. 
In particular these include citric acid, succinic acid, glutaric 
acid, adipic acid, gluconic acid and any mixtures thereof. 
[0041] One embodiment of preferred inventive automatic 
dishWashing agents contains citrate as one of its essential 
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builders. Inventive automatic dishWashing agents containing 
5 to 60 Wt %, preferably 10 to 50 Wt % and especially 15 to 45 
Wt % citrate are preferred according to the invention. 

[0042] Inventive automatic dishWashing agents preferably 
contain as the builder crystalline layered silicates of the gen 
eral formula NaMSi,C O2x+l.yH2O in Which M denotes 
sodium or hydrogen, x is a number from 1.9 to 22, preferably 
from 1.9 to 4, Whereby especially preferred values for x are 2, 
3 or 4 and y stands for a number from 0 to 33 preferably from 
0 to 20. Amorphous sodium silicates With an Na2O:SiO2 
modulus of 1:2 to 1:33, preferably of 1:2 to 1:2.8 and espe 
cially 1 :2 to 1:2.6, preferably having delayed dissolving prop 
erties and secondary Washing properties may also be used. 
[0043] Preferred automatic dishWashing agents Within the 
scope of the present invention contain 2 to 15 Wt %, prefer 
ably 3 to 12 Wt % and especially 4 to 8 Wt % silicate(s). 

[0044] The use of carbonate(s) and/or bicarbonate(s), pref 
erably alkali carbonate(s), especially preferably sodium car 
bonate, in amounts of 5 to 50 Wt %, preferably 10 to 40 Wt % 
and especially 10 to 30 Wt %, each based on the Weight of the 
automatic dishWashing agent, is especially preferred. 
[0045] If this is unobjectionable for ecological reasons, the 
knoWn alkali phosphates, in particular trisodium polyphos 
phate, may also be used as builders. Alkali phosphate is the 
general term for the alkali metal salts (in particular sodium 
and potassium salts) of the various phosphoric acids, Where a 
distinction may be made betWeen metaphosphoric acids 
(HPO3)n and orthophosphoric acid H3PO4 plus higher-mo 
lecular Weight representatives. The phosphates combine sev 
eral advantages: they act as alkali carriers, prevent lime 
deposits on machine parts and/or lime encrustations on fab 
rics and also contribute toWard the cleaning effect. Sodium 
dihydrogen phosphate NaHZPO4 exists as the dihydrate (den 
sity 1.91 gcm_3, melting point 60° C.) and as the monohy 
drate (density 2.04 gcm_3). Both salts are White poWders that 
dissolve very easily in Water, lose their Water of crystalliZa 
tion When heated and form the Weakly acidic diphosphate 
(disodium hydrogen diphosphate Na2H2 P207) at 200° C., 
forming sodium trimetaphosphate (N a3 P309) and Madrell’s 
salt at higher temperatures. NaHZPO4 gives an acid reaction; 
it is formed When phosphoric acid is adjusted to a pH of 4.5 
With sodium hydroxide solution and the slurry is sprayed. 
Potassium dihydrogen phosphate (primary or monobasic 
potassium phosphate, potassium biphosphate KDP), 
KHZPO4 is a White salt With the density 2.33 gcm_3, having a 
melting point of 253° C. (decomp. With the formation of 
(KPO3)X, potassium polyphosphate) and is readily soluble in 
Water. Disodium hydrogen phosphate (secondary sodium 
phosphate) NaZHPO4 is a colorless very readily Water-soluble 
crystalline salt Which exists in an anhydrous form and With 2 
mol of Water (density 2.066 gcm_3, Water loss at 95° C.), 7 
mol (density 1.68 gcm3, melting point 48° C. With the loss of 
5H2O) and 12 mol Water (density 1.52 gcm3, melting point 
35° C. With a loss of5H2O), become anhydrous at 100° C. and 
forms the diphosphate Na4 P207 When heated to a greater 
extent. Disodium hydrogen phosphate is synthesiZed by neu 
traliZing phosphoric acid With soda solution using phenol 
phthalein as an indicator. Dipotassium hydrogen phosphate 
(secondary or dibasic potassium phosphate), KZHPO4 is an 
amorphous White salt Which is readily soluble in Water. Tri 
sodium phosphate, tertiary sodium phosphate Na3PO4 forms 
colorless crystals Which as the dodecahydrate have a density 
of 1 .62 gcm‘3 and a melting point of73-76° C. (decomp.), as 
the decahydrate (corresponding to 19-20% P205) have a 
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melting point of 100° C. and in anhydrous form (correspond 
ing to 39-40% PZOS) have a density of 2.536 gcm_3. Triso 
dium phosphate is readily soluble in Water With an alkaline 
reaction and is prepared by evaporating a solution of exactly 
1 mol disodium phosphate and 1 mol NaOH. Tripotassium 
phosphate (tertiary or tribasic potassium phosphate), K3PO4, 
is a White deliquescing granular poWder With a density of 2.56 
gcm_3, has a melting point of 1340° C. and is readily soluble 
in Water With an alkaline reaction. It is formed, for example, 
When Thomas slag is heated With coal and potassium sulfate. 
Despite the higher price, the more readily soluble and there 
fore highly effective potassium phosphates are often pre 
ferred in the cleaning agent industry in comparison With the 
corresponding sodium compounds. Tetrasodium diphosphate 
(sodium pyrophosphate), Na4P2O7 exists in an anhydrous 
form (density 2.534 gcm3, melting point 988° C. also given as 
880° C.) and as the decahydrate (density 1.815-1.836 gcm3, 
melting point 94° C. With the loss of Water). Both substances 
are colorless crystals Which dissolve in Water With an alkaline 
reaction. Na4P2O7 is formed on heating disodium phosphate 
to >200° C. or by reacting phosphoric acid With soda in a 
stoichiometric ratio and dehydrating the solution by spraying. 
The decahydrate can chelate heavy metal salts and the salts 
responsible for hard Water and therefore reduces the hardness 
of Water. Potassium diphosphate (potassium pyrophosphate), 
K4P2O7 exists in the form of the trihydrate and is a colorless 
hygroscopic poWder With the density 2.33 gcm_3, Which is 
soluble in Water; the pH ofthe 1% solution at 25° C. is 10.4. 
By condensation of NaHZPO4 and/or KH2PO4, higher-mo 
lecular sodium and potassium phosphates are formed, a dis 
tinction being made betWeen cyclic compounds, the sodium 
and/ or potassium metaphosphates, and chain compounds, the 
sodium and/ or potassium polyphosphates. A variety of terms 
are in use for the later in particular: melt phosphates or cal 
cined phosphates, Graham’s salt, Kurrol’s salt and Madrell’s 
salt. All higher sodium and potassium phosphates are referred 
to jointly as condensed phosphates. Pentasodium triphos 
phate Na5P3O1O (sodium tripolyphosphate) Which is impor 
tant industrially is a White, nonhygroscopic Water-soluble salt 
that is anhydrous or crystalliZes With 6H2O and has the gen 
eral formula NaOi[P(O)(ONa)4O]niNa, Where n:3. At 
room temperature approx. 17 g of the anhydrous salt Will 
dissolve in 100 g Water, at 60° C. approx 20 g Will dissolve and 
at 100° C. approx. 32 g; after heating the solution for 2 hours 
at 10° C., approx. 8% orthophosphate and 15% diphosphate 
are formed by hydrolysis. In the synthesis of pentasodium 
triphosphate, phosphoric acid is reacted With soda solution or 
sodium hydroxide solution in a stoichiometric ratio and the 
solution is dehydrated by spraying. Like Graham’s salt and 
sodium diphosphate, pentasodium triphosphate Will dissolve 
many insoluble metal compounds (including lime soaps, 
etc.). Pentapotassium triphosphate K5P3O1O (potassium tri 
polyphosphate) is marketed in the form of a 50 Wt % solution 
(>23% P205, 25% K20), for example. The potassium poly 
phosphates are used Widely in the Washing and cleaning agent 
industry. In addition, there are also sodium-potassium tri 
polyphosphates Which may also be used Within the scope of 
the present invention. These are formed, for example, When 
sodium trimetaphosphate is hydrolyZed With KOH: (NaPO3) 
3+2KOHQNa3K2P3OlO+H2O 
[0046] These may be used just like sodium tripolyphos 
phate, potassium tripolyphosphate or mixtures of these tWo. 
Mixtures of sodium tripolyphosphate and sodium-potassium 
tripolyphosphate or mixtures of potassium tripolyphosphate 



US 2010/0016203 A1 

and sodium-potassium tripolyphosphate or mixtures of 
sodium tripolyphosphate and potassium tripolyphosphate 
and sodium-potassium tripolyphosphate may also be used. 
[0047] An inventive agent in a preferred embodiment con 
tains up to 60 Wt %, in particular 35 Wt % to 50 Wt % 
phosphate. In other preferred embodiments, it contains 5 Wt 
% to 60 Wt %, preferably 10 Wt % to 50 Wt %, and in particular 
15 Wt % to 45 Wt % citrate and is phosphate-free or contains 
15 Wt % to 25 Wt % phosphate. 
[0048] In addition, polymeric polycarboxylates are also 
suitable as builders. These are, for example, the alkali metal 
salts of polyacrylic acid or polymethacrylic acid, e.g., those 
With a relative molecular Weight of 500 to 70,000 g/mol. 
Suitable polymers include, for example, polyacrylates, Which 
preferably have a molecular Weight of 2000 to 20,000 g/mol. 
Because of their superior solubility, the short-chain polyacry 
lates having molecular Weights of 2000 to 10,000 g/mol and 
especially preferably 3000 to 5000 g/mol may be preferred 
from this group. 
[0049] Furthermore, copolymeric polycarboxylates are 
suitable, in particular those of acrylic acid With methacrylic 
acid and of acrylic acid or methacrylic acid With maleic acid. 
Copolymers of acrylic acid With maleic acid containing 50 Wt 
% to 90 Wt % acrylic acid and 50 Wt % to 10 Wt % maleic acid 
have proven to be especially suitable. Their relative molecular 
Weight, based on free acids, is generally 2000 g/mol to 70,000 
g/mol, preferably 20,000 g/mol to 50,000 g/mol and espe 
cially 30,000 to 40,000 g/mol. The (co)polymeric polycar 
boxylates may be used either as a poWder or as an aqueous 
solution. The (co)polymeric polycarboxylate content of auto 
matic dishWashing agents is preferably 0.5 to 20 Wt % and 
especially 3 to 10 Wt %. 
[0050] Preferred inventive automatic dishWashing agents 
also contain one or more bleaching agents. Of the compounds 
Which supply H2O2 in Water and serve as bleaching agents, 
sodium percarbonate, sodium perborate tetrahydrate and 
sodium perborate monohydrate have become especially 
important. Other usable bleaching agents include, for 
example, peroxypyropho sphates, citrate perhydrates and per 
acid salts Which supply H2O2 or peracids such as perben 
Zoates, peroxophthalates, diperaZelaic acid, phthaloimino 
peracid or diperdodecanedioic acid. 
[0051] In addition, bleaching agents from the group of 
organic bleaching agents may also be used. The diacyl per 
oxides, e.g., dibenZoyl peroxide, are typical organic bleach 
ing agents. Other typical organic bleaching agents are the 
peroxy acids, Where the alkylperoxy acids and arylperoxy 
acids may be mentioned in particular as examples. 
[0052] Automatic dishWashing agents containing 1 to 20 Wt 
%, preferably 2 to 15 Wt % and in particular 4 to 12 Wt % 
sodium percarbonate are preferred according to the invention. 
[0053] If desired, substances that release chlorine or bro 
mine may also be used as bleaching agents. Of the suitable 
materials releasing chlorine or bromine, for example, hetero 
cyclic N-bromoamides and N-chloroamides may be consid 
ered, e.g., trichloroisocyanuric acid, tribromoisocyanuric 
acid, dibromoisocyanuric acid and/or dichloroisocyanuric 
acid (DICA) and/ or their salts With cations such as potassium 
and sodium. Hydantoin compounds, eg 1,3-dichloro-5,5 
dimethylhydantoin are also suitable. 
[0054] To achieve an improved bleaching effect When 
cleaning at temperatures of 600 C. or loWer, the inventive 
automatic dishWashing agents may additionally contain 
bleach activators. Bleach activators that may be used include 
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compounds Which yield aliphatic peroxocarboxylic acids 
preferably With 1 to 10 carbon atoms, especially 2 to 4 carbon 
atoms and/or optionally substituted perbenZoic acid under 
perhydrolysis conditions. Substances Which have O- and/or 
N-acyl groups of the aforementioned carbon number and/or 
optionally substituted benZoyl groups are also suitable. 
Polyacylated alkylenediamines are preferred, and tetraacet 
ylethylenediamine (TAED) has proven especially suitable. 
[0055] Bleach activators, in particular TAED, are prefer 
ably used in amounts up to 10 Wt %, in particular 0.1 Wt % to 
8 Wt %, especially 2 to 8 Wt % and especially preferably 2 to 
6 Wt %, each based on the total Weight of the agent containing 
the bleach activator. 
[0056] In addition to or instead of such conventional bleach 
activators, so-called bleach catalysts may also be used. These 
substances are bleach-potentiating transition metal salts and/ 
or transition metal chelates, e.g., Mn-, Fe-, Co-, Ru- or Mo 
salene chelates or carbonyl chelates. Mn, Fe, Co, Ru, Mo, Ti, 
V and Cu chelates With tripod ligands containing nitrogen as 
Well as Co-, Fe-, Cu- and Ru-ammine chelates may also be 
used as bleach catalysts. 
[0057] Chelates of manganese in the oxidation stage II, III 
or IV, preferably having one or more macrocyclic ligands 
With the donor functions N, NR, PR, O and/or S are especially 
preferred. Ligands having nitrogen donor functions are pref 
erably used. It is especially preferable to use bleach catalyst 
(s) containing 1,4,7-trimethyl-1,4,7-triaZacyclononane (Me 
TACN), 1,4,7-triaZacyclononane (TACN), 1,5,9-trimethyl-1, 
5,9-triaZacyclododecane (Me-TACD), 2-methyl-1,4,7-trim 
ethyl-1,4,7-triaZacyclononane (Me/Me-TACN) and/or 2-me 
thyl-1,4,7-triaZacyclononane (Me/TACN) as the macromo 
lecular ligands in the inventive agents. Suitable manganese 
chelates include, for example, [Mnm2(p.-O)l(p.-OAc)2 
(TACN)21(C1O4)2, [Mn”’Mn’V<u-O)2(u-OAc)1(TACN)21 
(BPh4)2s [MnIV4 IJ'_O)6(TACN)4] (C1O4)4s [MnIH2(|-J~'O)1(|J~' 
OAc)2(Me-TACN)21(clocoz, [Mn”’Mn’V(u-O)1(u-OAC)2 
(Me-TACN)21(C104)4, [Mn”’2(u-O)1(u-OAC)2(Me-TACN) 
2](C1O4)2> [MnHIMnU/(H'O)1(|J~'OAC)2(Me'TACN)2l(C104) 
3: [MnIV2(|J-'O)3(Me'TACN)2](PF6)2 and [MnIV2(|-J~'O)3(M3/ 
Me-TACN)2] (P136)2 (OAc:OC(O)CH3). 
[0058] Automatic dishWashing agents containing a bleach 
catalyst selected from the group of bleach-potentiating tran 
sition metal salts and transition metal chelates, preferably 
from the group of chelates of manganese With 1,4,7-trim 
ethyl-1,4,7-triaZacyclononane (Me3 -TACN) or 1,2,4,7-tet 
ramethyl-1,4,7-triaZacyclononane (Me4-TACN) are pre 
ferred according to the invention because the cleaning result 
in particular can be improved signi?cantly through the afore 
mentioned bleach catalysts. 
[0059] The aforementioned bleach-potentiating transition 
metal chelates, in particular With the central atoms Mn and Co 
are used in conventional amounts, preferably in an amount up 
to 5 Wt %, in particular 0.0025 Wt % to 1 Wt % and especially 
preferably from 0.01 Wt % to 0.30 Wt %, each based on the 
total Weight of the agents. HoWever, more bleach catalyst may 
also be used in special cases. 
[0060] Preferred inventive automatic dishWashing agents 
additionally contain a chelating agent, preferably a phospho 
nic acid and/or a phosphonate and/or an aminocarboxylic 
acid, of these preferably methylglycine diacetic acid 
(MGDA) and/or nitrilotriacetic acid (NTA) unless there are 
ecological objections to their use. 
[0061] The chelating phosphonates comprise, in addition to 
1-hydroxyethane-1,1-diphosphonic acid, a number of differ 
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ent compounds such as diethylenetriaminepenta(methylene 
phosphonic acid) (DTPMP). In particular, hydroxylalkane 
phosphonates and/or aminoalkanephosphonates are 
preferred. Of the hydroxyalkanephosphonates, l-hydroxy 
ethane-1,1-diphosphonate (HEDP) is especially important as 
a cobuilder. It is preferably used as a sodium salt; the diso 
dium salt gives a neutral reaction and the tetrasodium salt 
gives an alkaline reaction (pH 9). Ethylenediaminetetrameth 
ylenephosphonate (EDTMP), diethylenetriaminepentameth 
ylenephosphonate (DTPMP) and their higher homologs may 
be considered as the aminoalkanephosphonates. They are 
preferably used in the form of the neutral sodium salts, eg as 
the hexasodium salt of EDTMP and/or as the hepta- and 
octasodium salts of DTPMP. From the class of phosphonates, 
HEDP is preferably used as a builder. The aminoalkanephos 
phonates also have a pronounced heavy metal binding capac 
ity. Accordingly, especially When the agents also contain 
bleach, it may be preferable to use aminoalkanephospho 
nates, inparticular DTPMP or mixtures of saidphosphonates. 
[0062] A preferred automatic dishWashing agent contains 
one or more phosphonates from the group: 

[0063] a) aminotrimethylenephosphonic acid (ATMP) and/ 
or salts thereof; 

[0064] b) ethylenediaminetetra(methylenephosphonic 
acid) (EDTMP) and/or salts thereof; 

[0065] c) diethylenetriaminepenta(methylenephosphonic 
acid) (DTPMP) and/or salts thereof; 

[0066] d) 1-hydroXyethane-1,1-diphosphonic acid (HEDP) 
and/or salts thereof; 

[0067] e) 2-phosphonobutane-1,2,4-tricarboxylic acid 
(PBTC) and/ or salts thereof; 

[0068] f) hexamethylenediaminetetra(methylenephospho 
nic acid) (HDTMP) and/or salts thereof; 

[0069] g) nitrilotri(methylenephosphonic acid) (NTMP) 
and/or salts thereof. 

[0070] Automatic dishWashing agents containing 1-hy 
droxyethane-l,1-diphosphonic acid (HEDP) or diethylen 
etriaminepenta(methylenephosphonic acid) (DTPMP) are 
especially preferred. 
[0071] Inventive automatic dishWashing agents may, if 
desired, also contain tWo or more different phosphonates 
and/or aminocarboxylic acids. Especially preferred auto 
matic dishWashing agents are those containing as the phos 
phonates both 1-hydroXyethane-1,1-diphosphonic acid 
(HEDP) and diethylenetriaminepenta(methylenephosphonic 
acid) (DTPMP), Where the Weight ratio of HEDP to DTPMP 
is betWeen 20:1 and 1:20, preferably betWeen 15:1 and 1:15, 
and in particular betWeen 10:1 and 1:10. 
[0072] The amount by Weight of these chelating agents, in 
particular the sum of the amount by Weight of l-hydroxy 
ethane-1,1-diphosphonic acid (HEDP) and methylglycine 
diacetic acid (MGDA) is preferably 0.5 to 14 Wt %, especially 
1 to 12 Wt % and in particular 2 to 8 Wt %. In an especially 
preferred embodiment, an inventive agent contains up to 5 Wt 
%, in particular 0.5 Wt % to 2 Wt % phosphonate. 
[0073] In addition to these ingredients, preferred automatic 
dishWashing agents contain additional ingredients, prefer 
ably active ingredients from the group of polymer, enZymes, 
corrosion inhibitors and scents and/or dyes. 
[0074] The group of Washing or cleaning active polymer 
include, for example, the polymers that act as Water softeners 
and clear rinse polymers Which may be used, if desired, in 
addition to the active ingredient used according to the inven 
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tion. In general, cationic, anionic and amphoteric polymers 
can also be used in addition to nonionic polymers in Washing 
and cleaning agents. 
[0075] The additional clear rinse polymer Which is option 
ally present is preferably a copolymer, comprising monomers 
of at least tWo of the folloWing groups of 
i) monomers from the group of mono- or polyunsaturated 
carboxylic acids of the general formula: 
RS(R9)C:C(RIO)COOH, in Which R8 to R10, independently 
of one another, stand for iH, ‘CH3, a linear or branched, 
saturated alkyl radical With 2 to 12 carbon atoms, a linear or 
branched, mono- or polyunsaturated alkenyl radical With 2 to 
12 carbon atoms, alkyl or alkenyl radicals, as de?ned above, 
substituted With iNHZ, iOH or ‘COOH, or they stand for 
‘COOH or iCOOR“, Where R4 is a saturated or unsatur 
ated, linear or branched hydrocarbon radical With 1 to 12 
carbon atoms; 
ii) monomers of the general formula: 

R1 1 (Rl2)C:C(R13)iXiRl4 in which R1 1 to R13, indepen 
dently of one another, stand for iH, iCH3 or 4C2H5, X 
stands for an optional spacer group, selected from iCHzi, 
4C(O)Oi and iC(O)iNHi, and R14 stands for a linear 
or branched, saturated alkyl radical With 2 to 22 carbon atoms 
or an unsaturated radical, preferably aromatic, With 6 to 22 
carbon atoms; 
iii) monomers containing sulfonic acid groups and having the 
general formula R15(R16)C:C(Rl7)iX'iSO3H, in which 
R15 to R”, independently of one another, stand for iH, 
‘CH3, a linear or branched, saturated alkyl radical With 2 to 
12 carbon atoms, a linear or branched, mono- or polyunsatu 
rated alkenyl radical With 2 to 12 carbon atoms, alkyl or 
alkenyl radicals substituted With iNHZ, ‘OH or iCOOH, 
or they stand for COOH or COORl, where R13 is a saturated 
or unsaturated, linear or branched hydrocarbon radical With 1 
to 12 carbon atoms, and X‘ stands for an optional spacer 
group, Which is selected from i(CH2)ni, Where n:0 to 4, 
4COOi(CH2)ki, Where kIl to 6, 4C(O)iNH4C 
(CH3)2i and iC(O)iNH%H(CH2CH3)i; 
iv) other ionic and/or nonionic monomers. 

[0076] In the polymers, the carboxylic acid groups and/or 
sulfonic acid groups may be present entirely or partially in 
neutraliZed form, i.e., the acidic hydrogen atom of the acid 
group may be exchanged for metal ions in some or all acid 
groups, preferably for alkali metal ions and in particular for 
sodium ions. The use of partially or fully neutraliZed copoly 
mers containing sulfonic acid groups is preferred according 
to the invention. 

[0077] “Cationic polymers” in the sense of the present 
invention are polymers Which have a positive charge in the 
polymer molecule. These can be implemented, for example, 
through (alkyl)ammonium groups present in the polymer 
chain or other positively charged groups. Especially preferred 
cationic polymers come from the groups of quatemated cel 
lulose derivatives, polysiloxanes With quaternary groups, cat 
ionic guar derivatives, polymeric dimethyldiallylammonium 
salts and their copolymers With esters and amides of acrylic 
acid and methacrylic acid, copolymers of vinylpyrrolidone 
With quatemated derivatives of dialkylaminoacrylate and 
methacrylate, vinylpyrrolidone-methoimidaZolinium chlo 
ride copolymers, quatemated polyvinyl alcohols or polymers 
denoted by the INCI designations polyquatemium 2, 
polyquatemium 17, polyquatemium 18 and polyquatemium 
27. 
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[0078] “Amphoteric polymers” in the sense of the present 
invention not only have cationic groups but also have anionic 
groups and/or monomer units. For example, such anionic 
monomer units come from the group of linear or branched, 
saturated or unsaturated carboxylates, linear or branched, 
saturated or unsaturated phosphonates, linear or branched, 
saturated or unsaturated sulfates or linear or branched, satu 
rated or unsaturated sulfonates, Preferred monomer units 
include acrylic acid, (meth)acrylic acid, (dimethyl)acrylic 
acid, (ethyl)acrylic acid, cyanoacrylic acid, vinyl acetic acid, 
allyl acetic acid, crotonic acid, maleic acid, fumaric acid, 
cinnamic acid and their derivatives, allylsulfonic aids, e.g. 
allyloxybenZenesulfonic acid and methallylsulfonic acid or 
the allylphosphonic acids. Amphoteric polymers preferred 
for use here come from the group of alkylacrylamide/ acrylic 
acid copolymers, alkylacrylamide/methacrylic acid copoly 
mers, alkylacrylamide/methyl methacrylic acid copolymers, 
alkylacrylamide/acrylic acid/alkylaminoalkyl (meth)acrylic 
acid copolymers, alkylacrylamide/methacrylic acid/alky 
laminoalkyl (meth)acrylic acid copolymer, alkylacrylamide/ 
alkyl methacrylateialkylaminoethyl methacrylate/alkyl 
methacrylate copolymers as Well as the copolymers of unsat 
urated carboxylic acids, cationically derivatiZed unsaturated 
carboxylic acids and optionally other ionic or nonionic mono 
mers. 

[0079] ZWitterionic polymers preferred for use here come 
from the group of acrylamidoalkyl trialkylammonium chlo 
ride/ acrylic acid copolymers as Well as their alkali and ammo 
nium salts, acrylamidoalkyltrialkylammonium chloride/ 
methacrylic acid copolymers and their alkali and ammonium 
salts as Well as methacroylethylbetaine/methacrylate copoly 
mers. 

[0080] Within the scope of the present invention, especially 
preferred cationic or amphoteric polymers contain as the 
monomer unit a compound of the general formula: 

(CR22):CH2G’, 
in which R19 and R22, independently of one another, stand for 
H or a linear or branched hydrocarbon radical With 1 to 6 
carbon atoms; R20 and R21, independently of one another, 
stand for an alkyl, hydroxylalkyl or aminoalkyl group, in 
Which the alkyl radical is linear or branched and has betWeen 
1 and 6 carbon atoms, but it is preferably a methyl group; x 
and y, independently of one another, stand for integers 
betWeen 1 and 3; G“ represents a counterion, preferably a 
counterion from the group of chloride, bromide, iodide, sul 
fate, hydrogen sulfate, methosulfate, lauryl sulfate, dodecyl 
benZenesulfonate, p-toluenesulfonate (tosylate), cumene 
sulfonate, xylenesulfonate, phosphate, citrate, forrnate, 
acetate or mixtures thereof. 
[0081] Preferred radicals R19 and R22 in the above formula 
are selected from ‘CH3, 4CH24CH3, 4CH24CH2i 
CH3, 4CH(CH3)4CH3, iCH24OH, 4CH24CH2i 
OH, 4CH(OH)4CH3, 4CH2iCH2iCH2iOH, 
iCH24CH(OH)iCH3, 4CH(OH)iCH2iCH3 and 
i(CH2iCH2iO)nH. Most especially preferred are poly 
mers having a cationic monomer unit of the general formula 
given above, in which R19 and R22 stand for H, R20 and R21 
stand for methyl, and x and y each are 1. 
Cleaning agents preferably contain the preferred cationic 
and/ or amphoteric polymers in amounts up to 10 Wt %, espe 
cially betWeen 0.01 and 10 Wt %, each based on the total 
Weight of the agent. Within the scope of the present patent 
application, such cleaning agents in Which the amount by 
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Weight of the cationic and/ or amphoteric polymers is betWeen 
0.01 and 8 Wt %, preferably betWeen 0.01 and 6 Wt %, espe 
cially betWeen 0.01 and 4 Wt %, especially preferably 
betWeen 0.01 and 2 Wt % and in particular betWeen 0.01 and 
1 Wt %, each based on the total Weight of the automatic 
dishWashing agent, are preferred. 
[0082] To increase the Washing and/or cleaning perfor 
mance of Washing or cleaning agents, enZymes may be used. 
These include in particular proteases, amylases, lipases, 
hemicellulases, cellulases, perhydrolases or oxido-reduc 
tases as Well as preferably mixtures thereof. These enZymes 
are in principle of natural origin; starting from the natural 
molecules, improved variants Which are preferably used 
accordingly are available for use in Washing and cleaning 
agents. Washing or cleaning agents preferably contain 
enZymes in total amounts of 1x10‘6 to 5 Wt %, based on active 
protein. The protein concentration can be determined With the 
help of knoWn methods, e. g., the BCA method or the biuret 
method. 
[0083] Of the proteases, those of the subtilisin type are 
preferred. Examples include subtilisins BPN' and Carlsberg 
as Well as their more advanced forms, protease PB92, subtili 
sins 147 and 309, the alkaline protease from Bacillus lenlus, 
subtilisin DY and the enZymes thermitase, proteinase K and 
proteases TW3 and TW7, Which are classi?ed as subtilases 
but are no longer classi?ed as subtilisins in the narroWer 
sense. 

[0084] Examples of the amylases that may be used accord 
ing to the invention include the ot-amylases from Bacillus 
licheniformis, from B. amyloliquefaciens, from B. slearolher 
mophilus, from Aspergillus niger andA. oryzae as Well as the 
improved further developments of the aforementioned amy 
lases for use in Washing and cleaning agents. In addition, the 
ot-amylase from Bacillus sp. A 7-7 (DSM 12368) and the 
cyclodextrin glucanotransferase (CGTase) from B. agarad 
herens (DSM 9948) are to be emphasiZed for this purpose. 
[0085] In addition, lipases or cutinases may be used accord 
ing to the invention, in particular because of their tri glyceride 
cleaving activities, but also to create peracids in situ from 
suitable precursors. These include, for example, the lipases 
originally obtainable from Humicola lanuginosa (T herma 
myces lanuginosus) and/or further developed lipases, in par 
ticular those With the amino acid exchange D96L. Further 
more, the cutinases originally isolated Fusarium solani pisi 
and Humicola insolens may also be used. In addition, lipases 
and/or cutinases Whose starting enZymes Were originally iso 
lated from Pseudomonas mendocina and Fusarium solanii 
may also be used. 
[0086] Furthermore, enZymes combined under the term 
hemicellulases may also be used. These include, for example, 
mannanases, xanthan lyases, pectin lyases (:pectinases), 
pectinesterases, pectate lyases, xyloglucanases (qylanases), 
pullulanases and [3-glucanases. 
[0087] To increase the bleaching effect, oxidoreductases, 
e.g. oxidases, oxygenases, catalases, peroxidases such as 
halo-, chloro-, bromo-, lignin-, glucose or manganese peroxi 
dases, dioxygenases or laccases (phenol oxidases, polyphe 
nol oxidases) may be used according to the invention. In 
addition, preferably organic, especially preferably aromatic 
compounds that interact With the enZymes are advanta 
geously also added to potentiate the activity of the respective 
oxidoreductases (enhancers) or to ensure the How of electrons 
betWeen the oxidiZing enZymes and the soiling When there is 
a great difference in redox potentials (mediators). 
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[0088] The enzymes may be used in any form established 
according to the prior art. This includes, for example, the solid 
preparations obtained by granulation, extrusion or lyophiliza 
tion or, especially in the case of liquid or gelatinous agents, 
solutions of the enzymes, advantageously in the highest pos 
sible concentration, With a loW Water content and/or mixed 
With stabilizers. 
[0089] Alternatively, the enzymes for both the solid and 
liquid dosage forms may be encapsulated, e. g., by spray dry 
ing or extrusion of the enzyme solution together With a poly 
mer, preferably natural, or in the form of capsules, e.g., those 
in Which the enzymes are enclosed as in a solidi?ed gel or in 
those of the core-shell type, in Which an enzyme-containing 
core is coated With a protective layer impermeable to Water, 
air and/ or chemicals. In addition, other active ingredients, e. g. 
stabilizers, emulsi?ers, pigments, bleachers or dyes may also 
be applied in supported layers. Such capsules are applied by 
knoWn methods, e. g. by shaking granulation or rolling granu 
lation or in ?uidized-bed processes. Such granules are advan 
tageously loW-dust materials due to the application of poly 
meric ?lm-forming substances and are stable in storage due to 
the coating. 
[0090] It is also possible to fabricate tWo or more enzymes 
together, so that one granular product contains multiple 
enzyme activities. 
[0091] A protein and/or enzyme can be protected from 
damage during storage, e. g., inactivation, denaturing or 
decomposition due to physical in?uences, oxidation or pro 
teolytic cleavage. When the proteins and/or enzymes are pro 
duced microbially, inhibition of proteolysis is especially pre 
ferred, in particular When the agents also contain proteases. 
Washing or cleaning agents may contain stabilizers for this 
purpose; providing such agents constitutes a preferred 
embodiment of the present invention. 
[0092] One or more enzymes and/ or enzyme preparations, 
preferably solid protease preparations and/ or amylase prepa 
rations are preferred for use in amounts of 0.1 to 5 Wt %, 
preferably 0.2 to 5 Wt % and especially 0.4 to 5 Wt %, each 
based on the total enzyme-containing agent. 
[0093] In summary, inventive automatic dishWashing 
agents, comprising, in addition to the inventive active ingre 
dient, the folloWing are preferred: 
a) 35 to 50 Wt % phosphate or 15 to 45 Wt % citrate, 
b) 2 to 8 Wt % nonionic surfactant(s), 
c) 4 to 16 Wt % polymer(s), 
d) 2 to 15 Wt % sodium percarbonate, 
e) 1 to 6 Wt % enzyme. 
[0094] Glass corrosion inhibitors prevent the development 
of cloudiness, streaks and scratches but also prevent irising of 
the glass surface of machine-cleaned glasses. Preferred glass 
corrosion inhibitors come from the group of magnesium and 
zinc salts as Well as magnesium and zinc chelates. The spec 
trum of zinc salts preferred according to the invention, pref 
erably organic acids, especially preferably organic carboxylic 
acids, ranges from salts having little or no Water solubility, 
i.e., a solubility of less than 100 mg/L, preferably less than 10 
mg/L, especially less than 0.01 mg/L, to salts having a Water 
solubility greater than 100 mg/L, preferably greater than 500 
mg/L, especially preferably greater than 1 g/L and in particu 
lar greater than 5 g/L (all solubilities at a Water temperature of 
200 C.). The ?rst group of zinc salts includes, for example, 
zinc citrate, zinc oleate and zinc stearate; the group of soluble 
zinc salts includes, for example, zinc formate, zinc acetate, 
zinc lactate and zinc gluconate. 
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[0095] Especially preferably at least one zinc salt of an 
organic carboxylic acid, especially preferably a zinc salt from 
the group of zinc stearate, zinc oleate, zinc gluconate, zinc 
acetate, zinc lactate and zinc citrate is used as the glass cor 
rosion inhibitor. Zinc ricinoleate, zinc abietate and zinc 
oxalate are also preferred. 

[0096] Within the scope of the present invention, the zinc 
salt content in Washing or cleaning agents preferably amounts 
to betWeen 0.1 and 5 Wt %, preferably betWeen 0.2 and 4 Wt 
% and especially betWeen 0.4 and 3 Wt %, and/or the zinc 
content in oxidized form (calculated as Zn“) is betWeen 0.01 
Wt % and 1 Wt %, preferably betWeen 0.02 Wt % and 0.5 Wt %, 
and especially betWeen 0.04 Wt % and 0.5 Wt %, each based 
on the total Weight of the glass corrosion inhibitor-containing 
agent. 
[0097] Corrosion inhibitors serve to protect the Washed 
dishes or the machine, silver protectants being especially 
important in the area of automatic dishWashing. The knoWn 
state-of-the-art substances may be used. In general, mainly 
silver protectants selected from the group of triazoles and 
transition metal salts or chelates may be used. Especially 
preferred for use here are benzotriazole and/or alkylaminot 
riazole. According to the invention, 3-amino-5-alkyl-1,2,4 
triazoles and/or their physiologically tolerable salts are pre 
ferred, Where these substances are especially preferably used 
in a concentration of 0.001 to 10 Wt %, preferably 0.0025 to 2 
Wt %, especially preferably 0.01 to 0.04 Wt %. 

[0098] To facilitate the disintegration of prefabricated 
molded articles, it is possible to incorporate disintegration 
aids, so-called tablet disintegrants into these agents to shorten 
the disintegration times. 
[0099] These substances, also knoWn as “disintegrants” 
based on their action, increase their volume When Water is 
added, Whereupon ?rst the intrinsic volume increases (sWell 
ing) on the one hand, While on the other hand a pressure can 
be created via the release of gases, causing the tablet to 
disintegrate into smaller particles. Old familiar disintegration 
aids include, for example, carbonate/citric acid systems, but 
other organic acids may also be used. SWelling disintegration 
aids include, for example, synthetic polymers such as poly 
vinylpyrrolidone (PVP) or natural polymers and/or modi?ed 
natural substances such as cellulose and starch and their 
derivatives, alginates or casein derivatives. 
[0100] Disintegration aids in amounts of 0.5 to 10 Wt %, 
preferably 1 to 7 Wt % and especially 1 to 5 Wt %, each based 
on the total Weight of the agent containing the disintegration 
aid are preferably used. 

[0101] Disintegrants based on cellulose are used as pre 
ferred disintegrants, so that preferred Washing or cleaning 
agents contain such a disintegrant in amounts of 0.5 to 10 Wt 
%, preferably 1 to 7 Wt % and especially 1 to 5 Wt %, based on 
cellulose. The cellulose used as a disintegration aid is prefer 
ably not used in ?nely divided form but instead is converted to 
a coarser form, e.g., granulated or compacted, before being 
added to the premixes to be pressed. The particle sizes of such 
disintegrants are usually greater than 200 um, preferably at 
least 90 Wt % of the particles being betWeen 300 um and 1600 
um and especially at least 90 Wt % being betWeen 400 um and 
1200 pm. 

[0102] Preferred disintegration aids, preferably a disinte 
gration aid based on cellulose, preferably in granular, 
cogranular or compacted form, are present in the agents con 
taining the disintegrant in amounts of 0.5 to 10 Wt %, prefer 
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ably 1 Wt % to 7 Wt % and especially 1 to 5 Wt %, each based 
on the total Weight of the agent containing the disintegrant. 
[0103] In addition, gas-evolving effervescent systems may 
preferably also be used as tablet disintegration aids according 
to invention. The gas-evolving effervescent system may con 
sist of a single substance, Which releases a gas on coming in 
contact With Water. Of these compounds, magnesium perox 
ide should be mentioned in particular, because it releases 
oxygen on contact With Water. However, preferred efferves 
cent systems consist of at least tWo components, Which react 
to form a gas, e.g., an alkali metal carbonate and/ or bicarbon 
ate and an acidifying agent suitable for releasing carbon diox 
ide from the alkali metal salts in aqueous solution. Examples 
of acidifying agents that release carbon dioxide from the 
alkali salts in aqueous solution include boric acid and alkali 
metal hydrogen sulfates, alkali metal dihydro gen phosphates 
and other inorganic salts. HoWever, organic acidifying agents 
are preferred for use, citric acid being an especially preferred 
acidifying agent. Acidifying agents are preferably used in 
effervescent systems from the group of organic di-, tri- and 
oligocarboxylic acids and/or mixtures. 
[0104] Individual fragrance compounds, e. g., the synthetic 
products of the type of esters, ethers, aldehydes, ketones, 
alcohols and hydrocarbons may be used as the perfume oils 
and/ or scents Within the scope of the present invention. HoW 
ever, mixtures of different perfumes Which together create an 
attractive scent noted are preferred. Such perfume oils may 
also contain natural perfume mixtures such as those acces 
sible from plant sources, e. g. pine, citrus, jasmine, patchouli, 
rose or ylang-ylang oil. The scents may be processed directly 
but it may also be advantageous to apply the scents to carriers 
Which ensure a more gradual release of the scent for a long 
lasting scent. Suitable carrier materials have proven to be 
cyclodextrins, for example, Where the cyclodextrin-perfume 
chelates may also be coated With other additives. 
[0105] Preferred dyes, selection of Which does not pose any 
problems for those skilled in the art, have a high stability in 
storage and are insensitive to the other ingredients of the 
agents and insensitive to light as Well as having no marked 
substantivity With respect to the substrates such as textiles, 
glass, ceramics or plastic dishes, to be treated With the agents 
containing the dye, so as not to stain them. 
[0106] The inventive automatic dishWashing agents may 
also be ?nished in solid or liquid form but may also be in the 
form of a combination of solid and liquid forms. 
[0107] In particular, poWders, granules, extrudates or com 
pactates, in particular tablets, are suitable as the solid forms of 
delivery. The liquid forms based on Water and/or organic 
solvents may be thickened or in the form of gels. 
[0108] Inventive agents may be ?nished as single-phase or 
multiphase products. In particular automatic dishWashing 
agents With one, tWo, three or four phases are preferred. 
Especially preferred automatic dishWashing agents are char 
acteriZed in that they are in the form of a prefabricated dosing 
unit With tWo or more phases. 
[0109] The individual phases of polyphase agents may be in 
the same or different physical states. In particular automatic 
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dishWashing agents having at least tWo different solid phases 
and/or at least tWo liquid phases and/or at least one solid 
phase and at least one liquid phase are preferred. 

[0110] Inventive automatic dishWashing agents are prefer 
ably prefabricated to dosing units. These dosing units prefer 
ably comprise the amount of active Washing substances or 
active cleaning substances required for a cleaning operation. 
Preferred dosing units have a Weight betWeen 6 g and 30 g, 
preferably betWeen 14 g and 26 g and in particularbetWeen 15 
g and 22 g. 

[0111] The volume of the aforementioned dosing units as 
Well as their three-dimensional shape are especially prefer 
ably selected so that dosability of the prefabricated units 
through the dosing chamber of a dishWashing machine is 
ensured. The volume of the dosing unit is therefore preferably 
betWeen 10 mL and 35 mL, especially betWeen 5 mL and 30 
mL and in particular betWeen 15 and 20 mL. 

[0112] The inventive automatic dishWashing agents, in par 
ticular the prefabricated dosing units, especially preferably 
have a Water-soluble sheathing. 

[0113] The subject of the present invention is also a method 
for cleaning dishes in a dishWashing machine using inventive 
automatic dishWashing agents, such that the automatic dish 
Washing agents are preferably dosed into the interior of a 
dishWashing machine While running through a dishWashing 
program, before the start of the main Wash cycle or during the 
course of the main Wash cycle. The dosing, i.e., addition of the 
inventive agent to the interior of the dishWashing machine 
may be performed manually, but the agent is preferably dosed 
into the interior of the dishWashing machine by means of the 
dosing chamber of the dishWashing machine. In the course of 
the cleaning operation, preferably no additional clear rinse 
and no additional Water softener are dosed into the interior of 
the dishWashing machine. 
[0114] As described in the beginning, the inventive agents 
in comparison With traditional automatic dishWashing agents 
are characteriZed by an improved clear rinse effect and an 
improved drying effect. The use of an inventive automatic 
dishWashing agent as a clear rinse agent in automatic dish 
Washing and the use of an inventive automatic dishWashing 
agent as a drying accelerator in automatic dishWashing are 
therefore additional subjects of the present patent application. 

EXAMPLES 

[0115] Dirty dishes are Washed in a dishWashing machine 
using 21 g of a commercial phosphate-containing automatic 
dishWashing agentV1 and/ or 21 g of the phosphate-free auto 
matic dishWashing agent V2 and/ or the same amount of the 
respective agents E1 to E4 having the inventive composition 
With a Water hardness of 210dH. 

[0116] The composition (amounts given in Weight percent) 
of the dishWashing agents used can be seen from the folloW 
ing table: 

Composition V1 E1 E2 V2 E3 E4 

Phosphate 33 33 33 i i i 

Citrate i i i 23 23 23 
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-continued 

Composition V1 E1 E2 V2 E3 E4 

Phosphonate 2.0 2.0 2.0 2.0 2.0 2.0 
Copolyrner 12.0 12.0 12.0 12.0 12.0 12.0 
Soda 28.0 28.0 28.0 28.0 28.0 28.0 
Sodium percarbonate 10.0 10.0 10.0 10.0 10.0 10.0 
TAED 2.4 2.4 2.4 2.4 2.4 2.4 
Protease/amylase granules 4.0 4.0 4.0 4.0 4.0 4.0 
Nonionic surfactant 5.0 5.0 5.0 5.0 5.0 5.0 
Active ingredient I i 2.0 i i 2.0 i 

Active ingredient 11 i 2.0 i i 2.0 

Other to 100 to 100 to 100 to 100 to 100 to 100 

[0117] The overall appearance of the washed dishes (con- Y in the entire compound is a polyorganosiloxane unit with 2 
sisting of plastic, glass, porcelain and stainless steel) was 
evaluated on the basis of the following evaluation scales: 
For clear rinsing: 10:no drops formed to 0:heavy formation 
of drops 
Evaluation scale for drying: 0:no drops to 6:more than ?ve 
drops 
[0118] It has been found that the inventive formulations E1 
and E2 lead to a signi?cant reduction in the formation of lime 
deposits and an improvement in drying of plastic dishes in 
particular in comparison with formulationVl , which does not 
contain the active ingredient according to the invention. The 
inventive formulations E3 and E4 led to a signi?cant reduc 
tion in the formation of lime deposits and an improvement in 
drying of plastic dishes, in particular in comparison with 
formulation V2 without the inventive active ingredient. 

1.An automatic dishwashing agent, comprising at least one 
polycarbonate-, polyurethane- and/ or polyurea-polyorga 
nosiloxane compound, comprising at least one structural ele 
ment of Formula (I): 

where eachA is selected, independently, from S, O and NR1, 
Y is a divalent or polyvalent, linear, cyclic or branched, 

saturated, unsaturated or aromatic, substituted or unsub 
stituted hydrocarbon radical with up to 1000 carbon 
atoms (not counting the carbon atoms of a polyorganosi 
loxane unit that is optionally also present), which may 
contain one or more groups selected from 40*, 

i(CO)i, iNHi, iNRZi, i(N+R2R3)i and a 
polyorganosiloxane unit with 2 to 1000 silicon atoms, 

R1 is hydrogen or a linear, cyclic or branched, saturated, 
unsaturated or aromatic hydrocarbon radical with up to 40 
carbon atoms, which may contain one or more groups 

selected from 40*, i(CO)i, iNHi and iNRzi, 
R2 is a linear, cyclic or branched, saturated, unsaturated or 
aromatic hydrocarbon radical with up to 40 carbon atoms, 
which may contain one or more groups selected from iOi, 

i(CO)i and iNHi, 
R3 is a linear, cyclic or branched, saturated, unsaturated or 
aromatic hydrocarbon radical with up to 100 carbon atoms, 
which may contain one or more groups selected from iOi, 
i(CO)i and iNHi or is a divalent radical, which forms 
a cyclic structure within the radical Y, 
or one or both radicals A vicinal toY together with the radical 
Y between them may form a heterocyclic radical containing 
nitrogen, 
and not all the radicals A and/orY and/or Rl and/or R2 and/or 
R3 indicated in formula (1) within the entire compound must 
be the same, with the provision that at least one of the radicals 

to 1000 silicon atoms or an acid addition compound and/or 
salt thereof. 

2. The agent according to claim 1, wherein the polyorga 
nosiloxane structural element present in the polycarbonate-, 
polyurethane- and/or polyurea-polyorganosiloxane com 
pound has the structure i(SiR42O)Pi(SiR42)i, where R4 is 
a linear, cyclic or branched, saturated, unsaturated or aro 
matic hydrocarbon radical with up to 20 carbon atoms and 
p:1 to 999. 

3. The agent according to claim 1, wherein the polycarbon 
ate-, polyurethane- and/ or polyurea-polyorganosiloxane 
compound comprises at least two polyorganosiloxane units. 

4. The agent according to claim 1, wherein at least one of 
theY units according to the structural element of Formula (I) 
in the polycarbonate-, polyurethane- and/ or polyurea-polyor 
ganosiloxane compound has a iNRZi group and/or at least 
one of the Y units according to the structural element of 
formula (I) has a i(N+R2R3)i group. 

5. The agent according to claim 1, wherein oligoethoxy 
and/or oligopropoxy groups are present in at least one of the 
unitsY, R1, R2 and/ or R3 according to the structural element of 
Formula (I), the oligoethoxy and/ or oligopropoxy groups 
having degrees of oligomeriZation in the range of 2 to 60. 

6. The agent according to claim 1, wherein at least one 
oligoethylene-imine group, having a degree of oligomeriZa 
tion in the range of 10 to 150,000, is present in at least one of 
the units Y, R1, R2 and/or R3 according to the structural ele 
ment of Formula (I). 

7. The agent according to claim 1, wherein the polycarbon 
ate- and/or polyurethaneipolyorganosiloxane compound 
has at least one structural element of Formula (II) or Formula 

(111): 

in which A andY have the meanings given in claim 1, and 
Z is a divalent, linear, cyclic or branched, saturated or 

unsaturated, optionally substituted hydrocarbon radical 
with 1 to 12 carbon atoms. 

8. The agent according to claim 1, comprising: 
a. 0.5 to 3 wt % polycarbonate-, polyurethane- and/or 

polyurea-polyorganosiloxane compound, or acid addi 
tion compound, and/or salt thereof; 

b. up to 60 wt % phosphate or 15 to 45 wt % citrate; 
c. 2 to 8 wt % nonionic surfactant(s); 
d. 4 to 16 wt % polymer(s); 
e. 2 to 15 wt % sodium percarbonate; and 
f. 1 to 6 wt % enZyme(s). 



US 2010/0016203 A1 

9. The agent according to claim 1, comprising 0.01 Wt % to 
5 Wt % polycarbonate-, polyurethane- and/or polyurea-poly 
organosiloxane compound, or acid addition compound, and/ 
or salt thereof. 

10. The agent according to claim 1, comprising at least one 
nonionic surfactant of the general formula: 

R64CH(OH)CH2O-(AO)W-(A'O),;(A"O)y-(A"'O)Zi 
R7, in Which 

R6 stands for a linear or branched, saturated or mono- or 
polyunsaturated C6_24 alkyl or alkenyl radical; 

R7 stands for a linear or branched hydrocarbon radical With 
2 to 26 carbon atoms; 

A, A', A" and A'", independently of one another, stand for 
a radical selected from 4CH2CH2, 4CH2CH24CH2, 

W, x, y and Z, independently of one another, stand for Values 
betWeen 0.5 and 120, Where x, y and/or Z may also be 0. 

11. The agent according to claim 1, comprising 1 Wt % to 
10 Wt % nonionic surfactant and/or up to 60 Wt % phosphate. 

12. The agent according to claim 1, Wherein the agent 
comprises 5 Wt % to 60 Wt % citrate and is phosphate-free or 
comprises 15 Wt % to 25 Wt % phosphate. 

13. The agent according to claim 1, additionally compris 
ing at least one clear rinse polymer Which is a copolymer 
comprised of monomers selected from at least tWo of the 
folloWing groups: 

i) mono- and polyunsaturated carboxylic acids of the gen 
eral formula RS(R9)C:C(RIO)COOH, in Which R8 to 
R10, independently of one another, stand for iH, 
‘CH3, a linear or branched, saturated alkyl radical With 
2 to 12 carbon atoms optionally substituted With iNH2, 
40H and/or ‘COOH, a linear or branched, mono- or 
polyunsaturated alkenyl radical With 2 to 12 carbon 
atoms optionally substituted With iNHZ, 40H and/or 
‘COOH, or for iCOOH or iCOOR‘l, Where R4 is a 
saturated or unsaturated, linear or branched hydrocar 
bon radical With 1 to 12 carbon atoms; 

ii) monomers of the general formula: R1l(R12)C:C 
(Rl3)iXiRl4, in which R11 to R13, independently of 
one another, stand for iH, ‘CH3 or iCZHS, X stands 
for an optional spacer group, Which is selected from 
%H2i, %(O)Oi or %(O)iNHi, and R14 
stands for a linear or branched, saturated alkyl radical 
With 2 to 22 carbon atoms or an unsaturated radical With 
6 to 22 carbon atoms; 

iii) monomers containing sulfonic acid groups of the gen 
eral formula: R15(Rl6)C:C(Rl7)iX'iSO3H, in 
which R15 to R”, independently of one another, stand 
for iH, iCH3, a linear or branched, saturated alkyl 
radical With 2 to 12 carbon atoms, a linear or branched, 
mono- or polyunsaturated alkenyl radical With 2 to 12 
carbon atoms, alkyl or alkenyl radicals substituted With 
iNH2, ‘OH or iCOOH, or for COOH or COORIS, 
where R18 is a saturated or unsaturated, linear or 
branched hydrocarbon radical With 1 to 12 carbon 
atoms, and X' stands for an optional spacer group, Which 
is selected from i(CH2)ni, Where n:0 to 4, iCOOi 
(CH2)ki, Where kIl to 6, 4C(O)iNHiC(CH3)2i 
or iC(O)iNHiCH(CH2CH3)i; 

iv) other ionic and/or nonionic monomers. 
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14. A method for cleaning dishes in a dishWashing 
machine, using the automatic dishWashing agent according to 
claim 1. 

15. An automatic dishWashing agent, comprising at least 
one compound of general Formula (IV) or (V): 

IV 

0 

yo 
0 /O X 

k 

V 

in Which 
R stands for Cl-Cl2 alkylene, 
k stands for a number greater than 0, 
X stands for CO4CH:CH2, CO4C(CH3):CH2, 

CO4O-aryl, C2-C6-alkylene-SO24CH:CH2 or 
COiNHiRl; and R1 stands for C1-C3O-alkyl, C1-C3O 
haloalkyl, Cl-C3o-hydroxyalkyl, Cl-C6-alkyloxy-Cl 
C3O-alkyl, C l-C6-alkylcarbonyloXy-C l-C3O-alkyl, 
amino-Cl-C3O-alkyl, mono- or di(Cl-C6-alkyl)amino 
Cl-C3O-alkyl, ammonio-Cl-C3O-alkyl, polyoxyalky 
lene-Cl-C3O-alkyl, polysi loXanyl-C1-C3O-alkyl, (meth) 
acryloyloxy-Cl-C3O-alkyl, sulfono-Cl-C3O-alkyl, 
phosphono-Cl-C3O-alkyl, di(Cl-C6-alkyl)phosphono 
Cl-C3O-alkyl, phosphonato-C1-C3O-alkyl, di(Cl-C6 
alkyl)pho sphonato -C 1 -C3O-alkyl or a saccharide radical, 
such that X in Formula (IV) has this meaning only When 
k stands for l, or 

X stands for 
(i) the radical of a polyamine to Which the part of the 

formula in parentheses is bound Via (CO)NH groups; or 
(ii) a polymer structure to Which the formula part in paren 

theses is bound Via (CO), NHiC2-C6-alkylene-O(CO) 
or (CO)iO4C2-C6-alkylene-O(CO) groups; or 

(iii) a polymer structure to Which the formula part in paren 
theses is bound Via (CO)-polysiloXanyl-C 1-C3O-alkyl 
groups; 

When k stands for a number greater than 1, 
and/or at least one polymer obtained by reaction of a polymer 
substrate having functional groups, selected from the group 
consisting of hydroxyl groups, primary amino groups and 
secondary amino groups, With a compound of general For 
mula (IV) or (V). 

16. The agent according to claim 15, comprising 0.01 Wt % 
to 5 Wt % of the compound of general Formula (IV) or (V) 
and/ or the polymer. 

17. The agent according to claim 15, comprising at least 
one nonionic surfactant of the general formula: 

R64CH(OH)CH2O-(AO)W-(A'O)X-(A"O)y-(A"'O)ni 
R7, in Which 

R6 stands for a linear or branched, saturated or mono- or 

polyunsaturated C6_24 alkyl or alkenyl radical; 
R7 stands for a linear or branched hydrocarbon radical With 

2 to 26 carbon atoms; 
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A, A', A" and A'", independently of one another, stand for 
a radical selected from 4CH2CH2, 4CH2CH24CH2, 

W, x, y and Z, independently of one another, stand for Values 
betWeen 0.5 and 120, Where x, y and/or Z may also be 0. 

18. The agent according to claim 15, comprising 1 Wt % to 
10 Wt % nonionic surfactant and/or up to 60 Wt % phosphate. 

19. The agent according to claim 15, additionally compris 
ing at least one clear rinse polymer Which is a copolymer 
comprised of monomers selected from at least tWo of the 
folloWing groups: 

i) mono- and polyunsaturated carboxylic acids of the gen 
eral formula RS(R9)C:C(RIO)COOH, in Which R8 to 
R10, independently of one another, stand for iH, 
‘CH3, a linear or branched, saturated alkyl radical With 
2 to 12 carbon atoms optionally substituted With iNH2, 
40H and/or ‘COOH, a linear or branched, mono- or 
polyunsaturated alkenyl radical With 2 to 12 carbon 
atoms optionally substituted With iNHZ, 40H and/or 
‘COOH, or for iCOOH or iCOOR‘l, Where R4 is a 
saturated or unsaturated, linear or branched hydrocar 
bon radical With 1 to 12 carbon atoms; 

ii) monomers of the general formula: R1l(R12)C:C 
(Rl3)iXiRl4, in which R11 to R13, independently of 
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one another, stand for iH, ‘CH3 or iCZHS, X stands 
for an optional spacer group, Which is selected from 
4CH2i, iC(O)Oi and 4C(O)iNHi, and R14 
stands for a linear or branched, saturated alkyl radical 
With 2 to 22 carbon atoms or an unsaturated radical, 
preferably aromatic, With 6 to 22 carbon atoms; 

iii) monomers containing sulfonic acid groups of the gen 
eral formula: R15(Rl6)C:C(Rl7)iX'iSO3H, in 
which R15 to R”, independently of one another, stand 
for iH, iCH3, a linear or branched, saturated alkyl 
radical With 2 to 12 carbon atoms, a linear or branched, 
mono- or polyunsaturated alkenyl radical With 2 to 12 
carbon atoms, alkyl or alkenyl radicals substituted With 
iNHZ, ‘OH or ‘COOH, or for COOH or COORIS, 
where R18 is a saturated or unsaturated, linear or 
branched hydrocarbon radical With 1 to 12 carbon 
atoms, and X‘ stands for an optional spacer group, Which 
is selected from i(CH2)ni, Where n:0 to 4, iCOOi 
(CH2)ki, Where kIl to 6, 4C(O)iNHiC(CH3)2i 
or iC(O)iNH%H(CH2CH3)i; 

iv) other ionic and/or nonionic monomers. 
20. A method for cleaning dishes in a dishWashing 

machine, using the automatic dishWashing agent according to 
claim 15. 


